measurements were conducted at a scattering angle of 90°. The correlation function was analyzed from the scattering data via the CONTIN method to obtain the distribution of diffusion coefficients (D) of the solutes. All the measurements were performed at 25.0 (± 0.1 °C). The microstructures of the emulsion were characterized by scanning electron microscope (SEM, TECNAI 20PHILIPS electron microscope).
Rheological behavior of the emulsion. Steady shear viscosities of the emulsions and with different salts were characterized using a TA ARES-G 2 Rheometer (TA Instruments, United States) with parallel plates (d = 20 mm), and a gap between plates of 1000 μm. The temperature was regulated by a circulating water bath using a Peltier system. Apparent viscosity was determined with the shear rate range of 0.1-100 s -1 and a time waiting process of 30 s was applied before each test. Oscillatory measurement of storage modulus G' was performed from 0.01 to 100 Hz and all measurements were performed within the identified linear viscoelastic region and made at 1% strain. All the experiments were carried out at 25 C.
Interfacial tensions. The interfacial tensions were measured with spinning drop
technology on TX500C interfacial tensiometer at 25 °C. The surfactant solution at concentration of 0.015 mol/L with various salts (KCl and MgCl 2 , concentration = 0.01 mol/L) as outer-phase was injected into the glass tube, and one drop heptane as innerphase was put into the middle of the tube. Then the tube was enveloped with the plastic cover and put into the apparatus to measure the interfacial tension at a rotating velocity of 5000 rpm in all cases. The interfacial tension was obtained from Eq. (1) below:
where ω, D and Δρ are the angular velocity, diameter of oil drop and density difference between outer-phase and inner-phase (mg L −1 ).
Characterizations
Powder XRD analysis of the samples was performed on the X-ray diffractometer (Model D/MAX2500, Rigaka) with Cu-Kα radiation, and the scan speed was 5 o / min.
The morphologies were characterized by transmission electron microscope (TEM) (JEOL-1011 and JEOL-2100F). The porosity properties of the materials were determined by N 2 adsorption-desorption isotherms using a Micromeritics ASAP 2020M system. X-ray photoelectron spectroscopy (XPS) analysis was performed on the Thermo Scientific ESCALab 250Xi using a 200 W monochromated Al Kα radiation. Inductively coupled plasma-mass spectroscopy (ICP-AES) was used to determine the exact compositions of the products. The apparatus and procedures for the SAXS study were similar to that used previously. [S3] Briefly, the experiments were carried out at Beamline 1W2A at the Beijing Synchrotron Radiation Facility (BSRF)
at 25 C. The data were collected using a CCD detector (MAR) with maximum resolution of 3450×3450 pixels. The wavelength of X˗ray was 1.54 Å, and the distance of the sample to detector was 1.55 m. In a typical experiment, the sample was added into the sample cell, and the X-ray scattering data were recorded. The 2D SAXS images were obtained from the detector and then transformed into the profiles of intensity vs wavevector (q) by the software FiT2D. The pair˗distance distribution function p(r) was obtained from SAXS data using Gnom application software. The indirect Fourier transform (IFT) is a model independent method to obtain information on the scattering object by generating a pair distance distribution function p(r) of a scattering particle. The XAFS experiment was carried out at Beamline 1W2B at Beijing Synchrotron Radiation Facility (BSRF). All spectra were collected in fluorescence mode. The raw data were energy-calibrated, background corrected, and normalized using Ifeffit software. For the Au K-edge measurements, Au foil was used as reference.
Electron paramagnetic resonance (EPR)
. EPR spectra were recorded with a Bruker E500 EPR spectrometer using dimethyl pyridine N-oxide (DMPO) as trapping agent.
Cylindrical quartz tube containers were used to insert the samples into the microwave cavity. 2 mg AuPd alloys were added into reactors in the presence of DMPO in 3 mL water with 0.1 mmol K 2 CO 3 , and heated to 60 °C for 10 min. Then the solutions were measured at room temperature.
Synthesis of AuPd alloys in emulsion without salt (AuPd NPs, the molar ratio of
Au to Pd is 1 : 3). bimetallic AuPd nanoparticles were prepared using NaBH 4 as reductant. 0.5 mmol (200 mg) of SAAS-C 8 was added into 30 mL water in a glass bottle with stirring to dissolve completely. Subsequently, 160 mL heptane was added into the solution. The mixture was stirred rapidly at 25 °C for 5 min and water-in-oil (w/o) emulsion was obtained. 15 mg PdCl 2 in 2 mL water was ultrasound dispersed evenly and added into the emulsion dropwise. The emulsion was stirred continuously for 1 hour at 25 °C. Then Aqueous solution containing 14.5 mg HAuCl 4 (5 mg / mL, pH = 5, adjusting by NaOH) was added. After stirring evenly, freshly prepared 0.1 M NaBH 4 solution was added slowly, and the molar ratio of NaBH 4 -to-metal was 4. The produced brown emulsion was stirred continuously for 2 hours to ensure all the metal precursors were reduced to form metallic alloys. The emulsion was centrifuged and washed with distilled water and ethanol alternately for 5 times to obtain precipitates, and then dried under vacuum at 80 °C for 6 h.
Synthesis of AuPd alloys tailored by KCl and MgCl 2 (AuPd Porous and AuPd
NNWs, the molar ratio of Au to Pd is 1 : 3). 0.5 mmol (200 mg) of SAAS-C 8 was added into 30 mL water in a glass bottle with stirring to dissolve completely.
Subsequently, 160 mL heptane was added to the solution with stirring. The mixture was stirred rapidly at 25 °C for 5 min and water-in-oil (w/o) emulsion was obtained.
Then 0.18 g MgCl 2 (0.01M) / KCl (0.75 g) in 2 mL water was added into the emulsion with stirring. Aqueous solution containing 14.5 mg HAuCl 4 (5 mg / mL, pH = 5, adjusting by NaOH) was added into the emulsion, and stirred continuously for 1 hour at 25 °C. Then the solution of 15 mg PdCl 2 in 2 mL water was ultrasound dispersed evenly and added into the emulsion. The molar ratio between Au and Pd is 1 : 3. After stirring evenly, freshly prepared 0.1 M NaBH 4 solution was added slowly such that the molar ratio of NaBH 4 -to-metal was 4. The produced brown emulsion was stirred continuously for 2 hours to ensure all the metal precursors were reduced to form metallic alloys. The emulsion was centrifuged and washed with distilled water and ethanol alternately for 5 times to obtain precipitates, and then dried under vacuum at 80 °C for 6 h. of SAAS-C 8 was added into 30 mL water in a glass bottle with stirring to dissolve completely. Subsequently, 160 mL heptane was added to the solution with stirring.
Synthesis of AuPd NNWs with different compositions in emulsion with
The mixture was stirred rapidly at 25 °C for 5 min and water-in-oil (w/o) emulsion was obtained. Then a solution of 0.18 g MgCl 2 in 2 mL water was added into the emulsion with stirring. Aqueous solution containing 58 mg HAuCl 4 (10 mg / mL, pH = 5, adjusting by NaOH) was added into the emulsion, and stirred continuously for 1 hour at 25 °C. Then solution of 30 mg PdCl 2 in 2 mL water was ultrasound dispersed evenly and added into the emulsion. After stirring evenly, freshly prepared 0.1 M NaBH 4 solution was added slowly such that the molar ratio of NaBH 4 -to-metal was 4.
The produced brown emulsion was stirred for 2 hours to ensure all the metal precursors were reduced to form metallic alloys. The emulsion was centrifuged and washed with distilled water and ethanol alternately for 5 times to obtain precipitates, and then dried under vacuum at 80 °C for 6 h. slowly such that the molar ratio of NaBH 4 -to-metal was 4. The produced brown emulsion was stirred continuously for 2 hours to ensure all the metal precursors were reduced to form metallic alloys. The emulsion was centrifuged and washed with distilled water and ethanol for five times alternately to obtain precipitates, and then dried under vacuum at 80 °C for 6 h.

Synthesis of PtPd alloys in emulsion without salt (The molar ratio between Pt
and Pd is 1 : 3). 0.5 mmol (200 mg) of SAAS-C 8 was added into 30 mL water in a glass bottle with stirring to dissolve completely. Subsequently, 160 mL heptane was added to the solution with stirring. The mixture was stirred rapidly at 25 °C for 5 min and water-in-oil (w/o) emulsion was obtained. Aqueous solution containing 23.5 mg H 2 PtCl 6 (5 mg / mL, pH = 5, adjusting by NaOH) was added into the emulsion. The emulsion was stirred continuously for 1 hour at 25 °C. Then 16.5 mg PdCl 2 in 2 mL water was ultrasound dispersed evenly and added. After stirring evenly, freshly prepared 0.1 M NaBH 4 solution was added slowly. and the molar ratio of NaBH 4 -tometal was 4. The produced brown emulsion was stirred continuously for 2 hours to ensure all the metal precursors were reduced to form metallic alloys. The emulsion was centrifuged and washed with distilled water and ethanol alternately for 5 times to obtain precipitates, and then dried under vacuum at 80 °C for 6 h.
Synthesis of PtPd NNWs in emulsion with MgCl 2 (The molar ratio of Pt to Pd is 1 : 3). 0.5 mmol (200 mg) of SAAS-C 8 was added into 30 mL water in a glass bottle
with stirring to dissolve completely. Subsequently, 160 mL heptane was added to the solution with stirring. The mixture was stirred rapidly at 25 °C for 5 min and waterin-oil (w/o) emulsion was obtained. Then a solution of 0.18 g MgCl 2 in 2 mL water was added into the emulsion with stirring. Aqueous solution containing 23.5 mg H 2 PtCl 6 (5 mg / mL, pH = 5, adjusting by NaOH) was added into the emulsion. The emulsion was stirred continuously for 1 hour at 25 °C. Then 16.5 mg PdCl 2 in 2 mL water was ultrasound dispersed evenly and added. After stirring evenly, freshly prepared 0.1 M NaBH 4 solution was added slowly, and the molar ratio of NaBH 4 -tometal was 4. The produced brown emulsion was stirred continuously for 2 hours to ensure all the metal precursors were reduced to form metallic alloys. The emulsion was centrifuged and washed with distilled water and ethanol alternately for 5 times to obtain precipitates, and then dried under vacuum at 80 °C for 6 h.
Synthesis of binary metal core-shell Au@Pd nanoparticles. [S4] For synthesis of Synthesis of AuPd/TiO 2 nanoparticles. [S5] Au-Pd/TiO 2 was prepared by impregnation of TiO 2 via an incipient wetness method using aqueous solutions of H 2 PdCl 4 and HAuCl 4 . 2.1 g TiO 2 was dispersed uniformly into 80 mL water. Then aqueous solutions containing 39 mg of HAuCl 4 (5 mg / mL, pH = 5, adjusting by NaOH), and 78 mg H 2 PdCl 4 (10 mg/mL) were mixed in the dispersed system and stirred at 25 °C. (the calculated metal loading is 3 wt%, and the molar ratio of Au to Pd is 1 : 3). Then freshly prepared 0.1 M NaBH 4 solution was added dropwise, and the molar ratio of NaBH 4 -to-metal was 5. After 2 h, Na 2 CO 3 was added with stirring until pH = 9 was achieved and the mixture was stirred for a another 45 min. The nanoparticles were obtained by centrifugation and washed with distilled water and ethanol alternately for 5 times, and then dried under vacuum at 80 °C for 6 h.
Catalyst Testing. Aerobic oxidation of 5-hydroxymethylfurfural (HMF). Aerobic oxidation of HMF was conducted in a 25 mL three-necked, round-bottomed flask equipped with a magnetic stirrer. Typically, catalyst, HMF, K 2 CO 3 , and water were added into the reactor. The air in the reactor was removed by blowing O 2 into the reactor. Then the pressure of O 2 was kept at 1 bar. The reactor was placed in a constant temperature oil bath and the reaction mixture was stirred for desired time.
After reaction, the liquid was separated by centrifugation, diluted with water, and then analyzed via a liquid chromatograph (LC, Exformma EX-1600) equipped with a UV detector and a capillary column (Arcus EP-C18, 5 μm, 4.6 × 250 mm). Aqueous H 2 SO 4 solution (5 mM) was used as a mobile phase at a flow rate of 0.6 mL min −1 .
The column temperature was 70 °C. To test the reusability of the catalyst, the recovered catalyst was washed with ethanol, dried in vacuum at 80 °C for 6 h, and then used for the next.
SII. Results and discussion
The emulsion properties and the influences of various salts. The microstructures were analyzed to determine the distribution of water droplets in the emulsion. Visual observations from the optical micrographs suggested that the water droplets changed to a small size apparently in emulsions with salts. Clearly, a network structure between the tiny water droplets and oil phase was observed, as showed in Fig. S1 . The results were well supported by the size distribution obtained by DLS (Fig. S2) , and all the salts used here performed obvious effects on decreasing of droplet size. 
